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INTHEFTGURES 

Please amend FIG. 11. SpedfigaUy, the aotadons relating to focal lengths tave been added as 
were ser fortk in the provisional application (to which priority is presently daiined) and which was 
incorporated by reference by the present application- The amendments to the figures are fturhet 
supported by die amendments to the specificatioa as indicated below. 
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REMAJIKS 

1. INTRODUCTION 

In response to the 0£Ece Action dated December 28, 2005, claims 6, 8, 16, 26 iind 28 have 
been amended, claims 1-5, 12-15, and 21-25 have been cancelled, and claims 33-43 have been added 
Claims 6-11, 16-20, and 26-43 remain in the application, claims 1-5, 12-15, 21-25 have been 
cancelled Entiy of these amendments, and re-consideration of the application, as amended, is 
requested. 

IL CLAIM AMENDMENTS AND 1 12 REJECTIONS 

Applicants* attorney has made amendments to the claims as indicated above. These 
amendments were made solely for the purpose of ckrifying the language of the claims, and were not 
required for patentability or to distinguish the ^-l^iitny over die prior arL 

Apphcants further note that the previously entered amendments relating to 2D plane waves 
were fully supported in the specification as set forth in the prior response. Nonetheless, in the 
interest of expediting prosecution. Applicants have removed the objectionable language. Further, all 
of the above IdoncifiQdabove^idenrified amendments are deady supported by the specification as 
filed 

In addition, Apphcants note that with respect to new claims 33^ 36 40, and 44-46, the lenses 
in the second imaging relay kns pair are separated by the Sum of each lens' focal distance (f3 and f4), 
and the lenses in the third imaging relay lens pairs are separated by the sum of each lens' focal 
distance £5 and f6 noted in amended FIG 1 1 . Based on such focal distances as illustrated in the 
figure, it tnay be concluded diat the reference beam split &om a coUimated laser beam is still 
colUmated when it impinges on the phocore£tactive crystal Further, support for such daims was 
found in the otiginal filed provisional application to which ptioiiTy has been claimed and which has 
been incorporated by reference (Le., Fig. 4 of 60/535,205 filed on January 9, 2004). 
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III RESTRICTION REQUIREMENT 

The restriction requirement set forth in the prior Office Action has been made final. While 
Applicants traverse the resmcrion requirement, Applicants have cancelled the non-elected claims in 
the interest of expediting piosecudon. 

IV. PRIOR ART REJECTIONS 

On pages (3)-(4) of the Office Action, claims 6-11. 16-20, and 26-31 were rejected under 35 
U.S.C. §103(a) as being unpatentable over Yamaji et aL (Yamaji), U.S. Patent No. 6,088,31, in view 
of Gladney et aL (Gladney), U.S. Publication No. 2004/0090899. 

Specifically, independent claims 6, 16, and 26 were rejected as follows; 

As 10 claims 6, 7, 8, 10, 16. 17, 19, 26, 21, 28, and 30, Yamaji discloses a holographic 
memoiy system comptisingt (a) a photorcfraciive crystal (10 of Fig. 10) coxifigurcd to stoic 
holograms; (b) a sin^e kser diode (1 of Fig. 10) configiued to stoze kologwns; (b) a single hscr diode 
(1 of Fig. 10) configured to emir a collixnaced la$er beam to both \mTc to and xead from the 
phocore&ftdivc czystal; and (c) one or more tiumis configured to steer a reference beam ^ of Fig. 
10), split &0IZ1 the collimaied laser beam, a high speed to the photofe^acdve cryscaL Yamaji does not 
TCftch the mirror bdng MEMS. 

However, Gladney reaches' such a mirror for scanning die reference beam (see Fig. 9). 

Ir would have been obvious, ai ±e dme the invention was made^ to a person having ordinary 
skill in the art to atiJi^c the miiror of Gladney in the invcndon of Yamaji since the MBM5 mi^r is 
efficient compact and consumes low power. 

Independent claims 6, 16, and 26 are generally directed to a hobgtaphic memory system. 
More specifically, a photorefiractivc crystal is configured to store holograms. Furdier, a single laser 
diode is configured to emit a coUimated la^er beam to both write to and tead fi^m the crystal. The 
coUimated laser beam is split and produces a refetence beam. MRMS mirrors are then used to steer 
tlie reference beam to the crystal to read or write an entire page of data* 

Applicant traverses the above rejections for one or more of the following reasons: 

(1) Neither Yamaji nor Gladney teach, disclose, or suggest the ability to write a page of 
data CO or read a page of data from a Photorefiracrive Crystal (PRC) in the maimer claimed- 

The amended claims provide that the single laser diode is configLued to emit a coUimated 
laser beam that both writes a page of data to and reads a page of data from die PRC. The various 
additional components of tlie system further enable such page writing capability. For escample, the 
claims now provide for using a Spatial light Modulator (SLM) to encode the page of data and an 
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imaging relay lens pait to image an SLM image on 2. plane behind the PRC, Such express limitations 
axe wholly and completely lacking from both Gladney and Yamaji, In this regard^ neither of the 
references enable the page writing/reading capabilities using images, the SLM, the image relay lens 
pair, and MEMS mitrors as claimed. 

(2) There i$ no motivation to combine Yamaji with Gladney 
The Office Action's suggesdon for why an ordinary person might combine Yamaji and 
Gladney is incottecL MPEP §706,02 slates **there must be some suggestion or motivation, either in 
the references themselves or in the knowledge generally available to one of ordinary skill in the art, 
to modify die reference or co combine reference teachings*'. The Office Action states die 
motivation to use MEMS mirrors is for efficiency, compactness and low power consumption. 
However, these motivadons are nor deed in any of the references, nor are they generally available to 
one of ordinary skill in die art 

In addition, neidicr Gladney nor Yamaji suggest a motivation co modify Yama}i to utilize the 
mirror of Gladney. Gladney chooses to use MEMS micrors to solve the problem of steeling 
multiple wavelengdi signals into a photorefractive crystal (see Gladney page 3 paragraphs 25, 26 and 
Figure 9). Thtt solution requires a MEMS array of mirrors that can be independendy tilted, 
intercepting the object beam and the reference beam, to reflect N different wavelength beams at N 
different angles ot positions in space (see Gladney page 3 paragraphs 25, 26 and Figure 9). In other 
words, MEMS is a desirable technology because it provides for anayed and independently tillable 
mirrors. 

While such independent tilting functionality tnay be desirable in the field of wavelength 
division multiplexing and bit stream storage, it is not necessary for storing pages of data as set forth 
in Applicant's amended independent claims 6,1 6 and 26. In this tc^gard. Applicant's use of die 
MEMS results in superior beam quality or reflectivity (see parag;taph [0087]). Such an advantage is 
neither described or provided via. die teaching of Gladney. In fact, Gladney teaches diat the MEMS 
mirror could be replaced with a gtating (see p3 paragraph [0025]). However, as described in the 
present specification (ie., at paragraph [0087]), such a grating and dif&active elements would 
produce lower quahry beams. Consequendy, Gladney actually teaches away fi:om die use of MEMS 
mirrors as claimed. Further, there is no motivation or suggestion, taught by either Gladney, Yamaji 
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or the Office Action, to utilize Yamaji with a MEMS miixot and ^vc at the Applicant's amended 
claims 6,16, and 26. 

(3) Gladney teaches away from Applicant's amended claims 6, 16 and 26 and from Yamaji. 
"A reference is said to teach away when a person of ordinaiy skill, upon reading the 

reference, would be discouraged from following the patli set out in the reference, or would be led in 
a direcdon divergent from the path that was taken by the applicant" See In n GurUy^ 27 F.3d 551, 
553, 31 U.S.P.Q.2d 1130 (Fed. Cix. 1994). 

Gladney expliddy teaches die omission of a spaoal light modulator (see p 2 paragraph 
[0017]) "Further, interference pactems are created direcdy from the data bearing object beam, 
avoiding the need for providing and controlling an SUM". However, Applicants amended 
independent claims require such an SLM. Fvirtfaer> Yamaji also requires die use of an SLM (see 
Yamaji col 7 line 13, Figures 1,10 and 11), 

In addition, Gladney teaches de-muluplexiag the input and reference laser beam into at least 
40 wavelengths (see Gladney p 3, paragraphs 25> 26 and Figure 9). Each of the de-mulriplexed 
beams taught by Gladney will dierefore be at least 40 times smaller in diameter ^^^^^ a non- 
de mii ldplexed beam. On the other hand, Yamaji's system using a spadal light modulator, will 
reqxiire an expanded laser beam diameter (see Yamaji col 7 lines 10-16). Accordin^y, a person of 
ordinary skill, seeking to use a spatial lig^t modulator as in Applicant's amended claims 6« 1 6 and 26, 
would be discouraged from following Gladney. 

Furdier, because, of such a teaching in Gladney, Gladney actually teaches away from being 
combined with Gladney. Thus, Gladney cannot be combined with YamajL 

(4) Even if combined, a combination of Yamaji and Gladney would lead to an 
inoperable device. 

'If when combined, die references would produce a seemingly inoperable device" then they 
teach away from daeit combination. (In Re Gudey, 27 F.3d 551,553), 

Applicants reassert (as indicated above) that Gladney carmot be combined with YamajL 
Nonedieless, even if combined, the resulting device would be inoperable and dierefore teaches away 
from the combination. 
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Gladney teaches focussing the reference beam, after reflection from the mirror, onto the 
photorefractive crystal (see Gladncy p2 paragraph 17^ and page 3 pajcagraphs 25 and 26). 
Accordingly, the rays would not be parallel. Yamaji^ on the oTter hand, requires the refetence beam 
lo emerge from the mirror as parallel rays (see Yamaji col 7 liae 33, Figures l,lO,andll). If the rays 
arc not parallel, the reference beam will not be modulated correctly by the spatial light moduktor 
and the stored hologram will be deformed or saturated (see Yamaji col 2 lines 49-54). 

In addidon^ Gladney teaches changing the angle between the input beain and reference beam 
during hologram recording in synchronism with thts bit pattern conveyed by the input beam (see 
Gladney p2 paragraph 19). Such a teaching means clmaging the angle after every bit received in the 
optical stream, typically at a rate of at least 1 Gigabit per second, or every nanosecond (see Gladney 
p 3 paragraph 27). In Yamaji however, the angle tate of change is pre-detemained by a conttoUct to 
ensmie the ioradiadon time is adequate to form a hologram (see Yamaji col 8 lines 8-13). If the angle 
is changed at any other rate, for example every nanosecond, rather than at a rate calculated to ensure 
an adequate irradiation time, a hologtam will nor fotrn* Thus, Gladney*s teaching of changing the 
angle after every bit is wholly inconsistent with Yamaji*s determination by a controller based on 
irtadiation time. Such contrasting and contradictory teachings cleady illustrate they teach away from 
each other. Further, an operable device would not and could not be produced by combining 
Gladney with Yamaji. 

(5) Neither Yamaji nor Gladney, either alone, or in combination^ teach, disclose, or 
suggest the use o£ an imaging relay lens pair positioned between the spatial fight moduktor and the 
photorefiiacttve crystal to image an SLM image on a plane behind a PRC. 

Under MPEP §2142 and §2143.03 "to establish prima fede obviousness of a claimed 
invention, all the daim limitations mu$t be taught or su gg ested by the prior art^*. The combination of 
Yamaji and Gladney would lead to a single Fourier Transform (FT) lens positioned between the 
SLM and die PRC (see Yamaji, lens labeled 9 in Figure 1) in addition to the use of Gladney's MEMS 
mirror (see Gladney Figure 9, p3 paragraph [0025], p2 paragraph [0019]) to steer Yamaji's reference 
beam onto the PRC. 

However, such an FT lens would converge tihe input beam onto the PRC and thereby form 
an image in the PRC as a Fourier Transform image (see Yamaji, col 7 lines 20-26)- However, 
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Applicant's amended claims tequire an imaging relay lens pair (labeled Ll and L2 in amended Figure 
11) positioned between the SLM and the PRC. The imaging relay lens pair would converge the 
input beam onto the PRC, but sharply image the SLM image behind the PRC, In this regard, the 
claims explicitly set forth that the image is behind the PRC, not in the PRC. Thus, the ptiot axe 
combination teaches die use of an FT lens to converge the input beam onto the PRC while the 
present invention relies and claims the use of an imaging relay lens pair to converge the input beam 
onto the PRC. Further, such lens usage would result in convergence of the input beam onto the 
PRC in firont of different planes. The present claims expressly provide for converging the input 
beam onto the PRC in front of a particular plane that is distinguishable from Yamaji's FT plane and 
the description in Gladney. Accordingly^ neither Yanaaji nor GUdaey teach, disclose, or suggest 
various specifically claixncd limitations. 

Distincr advantages are presented by thi: use of the imaging relay lens pair verses a single FT 
lens. Firsdy, the use of an imaging relay lens pair provides for a simplified apparatus. To provide 
results rirm'laT to that claimed* an extra conuollabk SLM would be required in Yamaji (see Yamaji, 
col 8, lines 62-67 and col 9 lines 18-25). In this regard, the combination of Yamaji and Gladney 
leads to an input beam intensity distdburion in the PRC consisting of spots (see Yamaji Figure 2 and 
col 8 lines 49-6l)> which causes dcfbimation of a reproduced image if the reference beam is not 
spatially modulated with a spatial lig^t modulator (see Yamaji, col 8, lines 62r67) in an actively 
contcoDcd tnarmer (see Yamaji col 9 lines 18-25 and col 10 lines 4-8). For example, the 
cransmittance of the reference beam SLM would have to be controlled electrically at the of 
recording (see Yamaji col 9 lines 18-25). 

Applicant's amended claims 6, 16, and 26 on the other hand, lead to a unifottn input beam 
intensity distribution and a reference beam that does not need to be spatially modulated. In 
addition, a 'Tiologram recording/reproduction apparatus*' using a single Fourier Transform lens as 
taught by the combination of Yamaji and Gladney requires either "extremely accurate positioning" 
of the Charge Coupled Detector (CCD) elements used in detecting the reproduced hologram or die 
use of, for example, a movable pinhole array placed before die CCD (see Yamaji col 10 lines 32-4^). 
Applicant's amended claims 6^ 16 and 26, on the other hand, allow the CCD to be simply positioned 
at the image plane of the imaging relay lens pair, behind the PRC. In other words, die combination 
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of Yaxaaji with Gladney would not result in the present invention because additional components 
would be reqtiired to perform the "extremely accurate positioning" that would be required 
Moreover, because: 

(a) the reference beam is coUitnated and scaled (ie., by using two imaging relay lens 
pairs — (1) to cotupejisate for a scale difference berween an aperture of an SLM and an 
aperture of the MEMS mirrors, and (2) one imaging relay lens pair to match a scale 
difference between the MEMS n^ixroxs and entrance pupil of the PRQ; 

(b) the first imaging relay lens pair scales an imaging aiisc of the spatial light 
modulator to match diat of an input pupil of the photorefcacdve crystal; and 

(c) the first imaging reky lens images a spatial ligjht modulator inoflge on a plane 
behind the photorefractive crystal; 

it may be concluded the photorefractive crystal and spatial light modulator can be 
positioned with some degree of freedom by selecting the focal lengths appropriately. For 
example, ft and f2 may be selected to minimize the spacing between the SLM and the 
photorefractive crystal. Such a design minimises the need to strictly align the SLM and the 
photx>refractive crystal, since ndthex the ii^t beam nor reference beam need to be shaq>Iy 
focussed on the photorefractive crystal Such design provides significant manti&ctuxing 
advantages and provides for a higher level of tolerance with respect to alignment and riming 
of the lens and beams. 

In view of the above. Applicants submit that the claimed invention together provides 
operadonal advantages over the systems disclosed in Yamaji and Gladney. In addition. Applicants' 
invention solves problems not recognized by Yamaji and Gladney. 

Thus, AppKcants submit that independent claims 6, 16, and 26 arc allowable over Yamaji 
and Gladney. Funhcr, dependent claims 7-1 1> 17-20, and 27-31 are submitted to be allowable over 
Yamaji and Gladney in the same manner, because they are d^endent on independent claims 6, 16, 
and 26, respectively, and because they contain all the limitadoxis of the independent claims. In 
addition, dependent claims 7-1 1, 17-20> and 27*31 recite addinonal novel elements not shown by 
Yamaji and Gladney. 
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V. CONCLUSION 

In view of the above> it is submitted that this application is now bx good order for allowance 
and such allowaxice is respectfully solicited Should the Examiner believe minor matters still remain 
that can be resolved in a telephone interview, the Examiner is urged to call Applicants' undersigned 
attorney. 

Respectfully submitted, 
Tien-Hsin Chao et al. 
By xhek attorneys, 

GATES & COOPER LLP 

Howard Hughes Center 

6701 Center Drive West, Suite 1050 



Date: March 28. 2006 
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